Background: Although endocrine disorders are not a common cause of infertility, in some cases, testing thyroid function, and hypothalamus -pituitary -gonadal axis can determine the cause of infertility. We aimed to investigate the effect of the aerial parts of Alhagi camelorum extract on prolactin, cortisol and pituitary -gonadal axis activities in rats with hypercholesterolemia. Materials and methods: In this study, 35 male wistar rats in 5 groups (n = 7) were assigned as: control group with normal diet, the sham group with fat diet and three experimental groups of hypercholesterolaemic animals which received Alhagi camelorum extract at a minimum dose of 100 mg/kg, average dose of 200 ml/kg and maximum dose of 300 mg/kg over a period of 21 days. At the end of the period, blood samples were collected from all groups and blood factors were then measured and analyzed. Results: In the sham group compared to the control, cholesterol levels increased and FSH levels decreased, whereas cholesterol levels reduced in the experimental groups. Alhagi camelorum extract also reduced testosterone level and increased prolactin and gonadotropins. Conclusion: Alhagi camelorum extract at low and average doses reduced cortisol, testosterone and cholesterol and increased gonadotropins. So it can cause reproductive disorders in male rats. The extract at maximum dose can increase cortisol and prolactin. As these two hormones work together to produce milk, this plant can help to boost breastfeeding. state in which no pregnancy occurs after a year of sex activity without using birth control methods. When discussing infertility, people generally believe that most problems are related to women. In fact, nearly 30% of infertility problems are related to men and 20% are common problems between women and men. So, 50% of men are involved in problems related to infertility. However, this rate is different in different countries and in different studies. Obesity is associated with various hormonal changes that can be responsible for changes in sperm motility and abnormal sexual function. Evidence suggests that in obese men, more androgen changes into estrogen in fat tissue and serum testosterone level decreases. However, by increasing the negative feedback of estrogen on pituitary gland, gonadotropin levels decrease. Pulse obesity also affects GnRH-FSH-LH which may affect sex hormones secretion and sperm maturation by disrupting Leydig and Sertoli cells (1, 2). Endocrine disorders are not among the common causes of infertility; however, in some cases, the cause of infertility can be determined by testing thyroid, gonadotropins, prolactin and testosterone. The level of FSH rises with germinal cell aplasia and the level of testosterone in men with hypogonadotropic hypogonadism decreases (1). Leydig cells are the main source of testosterone and have receptors for prolactin which at normal levels increases testosterone secretion. These studies suggest a synergy between prolactin, LH and testosterone. However, high levels of prolactin reduces testosterone and leads to frigidity (1, 2). Prolactin is regulated by dopamine and some other factors such as TRH. Dopamine is a neurotransmitter that has an inhibitory effect on the hypothalamic-pituitary-gonadal axis (2). TRH, secreted from the hypothalamus gland, stimulates prolactin secretion. Cholesterol is the precursor of steroid hormones and cholesterol changes into pregnenolone by P 450 in mitochondria (1, 3, 4) . On the other hand, increased level of blood cholesterol is associated with coronary artery disease, fat liver and infertility. Excessive fat causes the male hormone of testosterone to be converted to estrogen which reduces the production of sex cells.
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INTRODUCTION
Today, with advances in science and technology, it is recognized that infertility is not just a problem for women. Male factors are also involved. Infertility is defined as a Cholesterol levels can be lowered by diet or drugs (1, 4) . Many plants and compounds can be effective in reducing cholesterol. Alhagi camelorum is one of the plants in traditional medicine which is used to treat metabolic, gastrointestinal and liver diseases, rheumatic disorder, migraines and warts. Laboratory studies indicate that Alhagi camelorum extract reduces body temperature and heart rate. The extract also inhibits the action of acetylcholine to relax the muscles and is helpful in opening the urinary tract and disposal of kidney stones (5) . This plant, commonly called camel thorn (Figure 1) , with the scientific name of Alhagi maurorum belongs to the plant family of leguminosae (papilionaceous). The family has about 550 genera and more than 13000 species (6) . Other chemical researches on this plant indicate that it contains sterols and fatty acids (7, 8) , flavonoids (9, 10) , coumarins (8), alkaloids (6, 8) , and vitamins. About 12 types of flavonoids have been isolated from this plant (1) . Studies have shown that flavonoids have anti-androgenic and antifertility effects on the reproductive system of dogs (12, 13) . Studies on the bioactive compounds which have the potential to inhibit or stop cancer cells can pave the way to discover more effective drugs (14) . Nowadays, people are increasingly using fruits and vegetables due to their protective effects against illnesses like cancer, cardiovascular and liver diseases (15, 16) . This is due to the antioxidant compounds present in plants, including vitamins B and C, carotenoids, lycopene and flavonoids, which prevent the damages caused by free radicals (17, 19) . As infertility and lipid disorders are increasing and most of the anti-fat drugs and contraceptives available in the pharmaceutical market of Iran and the world have multiple side effects, and also thanks to the increasing tendency towards herbal remedies because of their fewer side effects, any study on medicinal plants is of great value (4) . With this in mind, the present study aimed to investigate the effects of the extract of the aerial parts of Alhagi camelorum on prolactin and pituitary-gonadal axis activities in rats with hypercholesterolemia.
METHODS
This is an experimental study .All animals were taken from Razi Institute in Fars Province and were kept in standard conditions of temperature and light.This study is based on observing all moral codes of working with laboratory animals established by the Ministry of Health and Medical Training (Iran). Before the research, All the animal were weighed to be within a certain weight range. Initially, 35 male wistar rats with the average weight of 5 ± 170 g were randomly divided into 5 groups (n = 7) as follows: controls -the animals in this group did not receive any drug or solvent during the experiment and their diet was normal. Sham group consisted of hypercholesterolemic rats which received 0.2 ml of solvent (normal saline) for 21 days as gavage; (2% cholesterol was added to their food to make them hypercholesterolemic); experimental group 1, hypercholesterolaemic rats which received a minimum dose of 100 mg/kg of Alhagi camelorum extract for 21 days as gavage; experimental group 2: hypercholesterolemic rats that were gavaged for 21 days with an average dose of 200 mg/kg of the extract; and experimental group 3 were hypercholesterolemic rats receiving maximum dose of 300 mg/kg of the extract for the same period as gavage feeding.
PREPARATION METHOD FOR HIGH CHOLESTEROL FOOD
To obtain a 2% high-cholesterol diet, 20 grams of Merck pure cholesterol powder (Fluke Chemika) was solved in 5 ml of olive oil and the solution was well mixed with a kilogram of rat diet. To avoid deterioration of the food it was kept in the refrigerator for only two days (20, 21) .
EXTRACTION
Alhagi camelorum plants were collected from the suburb of Abadeh (Fars Province/Iran) and were identified and confirmed by the PNU (Payame Noor University) Department of Botany (herbarium code was 002/040/073). To prepare the Alhagi camelorum alcoholic extract, after providing the aerial parts and removing impurities, 800 grams of the collected plant samples were crushed and mixed with ethyl alcohol 98% by the ratio of 1 to 5. The content obtained was kept in a package for 48 hours in vitro and it was carefully filtered by passing it through different small and big filters. Then it was placed in a water bath to concentrate. Finally, different concentrations of the obtained extract (about 15 g per 100 g of crushed plant) was prepared by adding different amounts of normal saline. During the experimental period all experimental groups were fed with high fat diet. During the test period (21 days) the animals were daily injected at 9 am. After completing this course and in order to measure plasma biochemical factors of the animals, they were mildly anesthetized with ether and their blood was collected and then centrifuged at 3000 rpm. The serum was separated and transferred to the laboratory for measurement of factors. To measure cholesterol, prolactin, testosterone, cortisol, and gonadotropin RIA (RIA), Pars Azmoon kits and RIA 1000 machine (made in USA) were used. For statistical analysis the mean obtained (mean ± SEM), one way 
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ANOVA test and Tukey and Duncan tests were used. All statistical analyses were done using SPSS software version 17 (P < 0.05). Table 1 the amount of cholesterol in the sham group increased significantly compared to the control group and in the group receiving the minimum dose of the extract the cholesterol level significantly decreased compared to the sham group (P = 0.02). The differences between experimental groups are not significant. In the case of FSH, mean value in the sham group shows a significant decrease than in the control group. And the group receiving an average dose of Alhagi camelorum extract shows a significant increase compared to the sham group and the groups receiving the minimum and maximum doses of the extract (P = 0.001). LH level in the sham group did not show significant changes than in the control group. However, in groups with minimum and average doses there is a significant increase compared to both the sham group and the group receiving the highest dose of the extract (P = 0.01). In the case of testosterone in the sham group no significant change was seen if weighed against the control group, however, the amount of it in groups receiving minimum and average doses a significant decrease was seen compared to the sham group (P = 0.02). None of the changes in experimental groups were significant. Prolactin level increased in the sham group compared to the control group, but these changes were not significant. Its level in the group receiving the maximum dose showed a significant increase as compared to the sham group and the groups which received minimum or average doses of the extract (P = 0.007). However, no significant difference was observed between the average and minimum groups. Cortisol levels in the sham group did not show any significant changes as compared to the control group, but in the groups receiving minimum and average doses of the extract it was significantly lower than in the sham group. Cortisol levels in the group receiving the highest dose of the extract compared to sham group as well as the group receiving the least and average doses of the extract showed a significant increase (P = 0.000).
RESULTS

As shown in
DISCUSSION
Test results showed that by increasing the amount of cholesterol in the sham group, FSH levels decreased. The administration of the extract to hypercholesterolaemic rats increased gonadotropin and prolactin levels and decreased the level of testosterone. The level of cortisol in the group receiving the highest dose of the extract reduced, but it decreased in groups with the minimum and average doses. Nowadays, with the prevalence of obesity, it has become an important issue that how fertility in men is affected by obesity and fat. In this study, the relationship between increased cholesterol level and functions of pituitarygonadal axis in the sham group was measured. It is important because if obesity is the cause of male infertility, it can be treated. Obesity affects fertility in men by various mechanisms, among which we can refer to changes in gonadotropin secretion from the pituitary gland, changes in sex hormone-binding globulins, decreased libido, sperm DNA damage ,and so on. Another important effect of obesity on fertility is the reduced testicular activity. In adipose tissue ten percent of testosterone which is male hormone turns into estradiol which is a female hormone.
Increased estradiol makes the breasts grow larger in men and obese men typically have larger breasts . However, studies in this field are controversial. For example, Pauli et al. (25) and Relvany et al. (26) showed that weight gain does not affect the fertility of the semen quality parameters while Wagner et al. (2010) and Paasch et al. (2010) stated that increased BMI has a negative impact on sperm quality and fertility indices (27) (28) , which is consistent with the results of the present study as it was seen that in the control group by increasing cholesterol, the level of FSH decreased. On the effect of the extract on pituitary -gonadal axis activities it can be said that on one hand, the extract reduced cholesterol, testosterone and on the other, it increased prolactin and gona do tropin levels. One of the most important ways to adjust LH and FSH gonadotropin levels is through negative feedback effect of testosterone. That is when the level of this hormone increases, gonadotropin levels decrease and vice versa (29) . In this study it seems reasonable that by increasing testosterone gonadotropins decreased. Leydig cells are the main source of testosterone. Leydig cells have receptors for prolactin that at normal levels increases testosterone. This suggests a collaboration between PRL and LH and testosterone. However, high levels of prolactin, reduce testosterone (1). The results of this study showed that the Alhagi camelorum extract reduced cholesterol and testosterone, but it increased gonadotropins and prolactin. LHRH hormone can be another possibility for the reduction of testosterone level. This hormone increases LH and FSH hormones and at the same time inhibits testicular testosterone synthesis and secretion by reducing LH receptors (30, 31) . Therefore, in this study, despite the increase in FSH and LH, lower testosterone seems to be reasonable and the results of this study is consistent with previous studies on effect of blue plate extract (Centella asiatica) on spermatogenesis, as studies show the chemical compounds in both plants are similar (32) . Testosterone is one of the hormones needed for spermatogenesis. Lower level of this hormone could possibly reduce the number of spermatogonial and spermatocytes cells. These cells produce growth factors such as activin and in the presence of calcium ions, cause karyokinesis, cytokinesis and sperm differentiation (33) (34) . Studies on Alhagi camelorum plant indicates that on one hand this herb may inhibit calcium channels and on the other active components of the plant including flavonoids have contraceptives and anti-androgenic effects on reproductive system (12, 13) . Alkaloids are key ingredients in this plant. Alkaloids by reducing androgens lead to atrophy of epithelial cells and subsequently prohibits androgenic effects on tissues and thus cancer is treated (4, 35) . Alkaloids also easily cross the cell membrane and thus they destroy the cytoskeleton, help a variety of free radicals to release and ultimately cause detrimental changes in cellular structure which in turn causes higher activity of white blood cells (anti-inflammatory), while some studies suggest that they have also antioxidant effects (35, (36) (37) (38) In addition, alkaloids inhibit cholesterol synthesis (39) . Similar studies on Berberis indicates that the alkaloid compounds in this plant such as berberine and berbamine can be effective in the prevention of coronary artery diseases and could possibly reduce total cholesterol levels . Blocking calcium channel is the major effect of berbamine. Berberine increases the production of a receptor in the liver that binds with cholesterol and facilitates its disposal (20, 21) . Since cholesterol is the precursor of steroid hormones, the extract probably lowers testosterone by reducing cholesterol. Bashtiny et al. in a study on feeding animals with Alhagi camelorum showed that it increased their milk production. This is consistent with our findings as increased prolactin level is one of the most important factors for increasing milk (40) . Injecting prolactin and hydrocortisone acetate lactogenic hormone in a variety of lactating mammals induces the synthesis and accumulation of beta-carotene in the mammary glands of rats. Research shows that glucocorticoids can be effective only when they are accompanied by prolactin. Studies also showed that milk secretion is the result of several hormones, and herbal extracts directly stimulate endogenous prolactin secretion. As a result, it works effectively on mammary glands. For example, pectin compounds in plants are capable of stimulating the secretion of prolactin, growth hormone, LH and endorphins from rat pituitary. Most active fractions of the plant that cause prolactin secretion are made of polysaccharides because they have higher amounts of pectin. In addition, there are other compounds involved including prolactin, cortisol and growth hormones (41) .
CONCLUSION
Based on the findings in this study, Alhagi camelorum extract at the average and minimum doses decreases cortisol, cholesterol, testosterone and increases gonadotropins. So it can cause reproductive disorders in male rats. The extract in the maximum dose can increase cortisol and prolactin. Since these two hormones work together in milk production, this plant can act as a milk booster.
